(MQWD) (Ceratocystis manginecans) is now widespread in the commercial fruit producing areas of Pakistan which is a serious threat to the production and cultivation of quality mangoes (van Wyk et al., 2007) . Most commercial mango cultivars grown in Pakistan typically propagated by means of seedling selection from the natural populations of indigenous cultivars, which are more prone to MQWD (van Wyk et al., 2007) . Therefore, together with limited genetic base of commercial mango cultivars and the growing threat of MQWD, the situation has become more critical.
Pakistan is located at the western periphery of the natural range of monoembryonic mangoes. Pakistan's commercial mango cultivars are mostly selected landrace clones and chance seedlings being propagated by amateur gardeners and nurserymen (Rajwana et al., 2008) . Selection of chance seedlings arising from commercial cultivars has been the preferred method of cultivar development (Chaikiattiytos et al., 2000; Khan et al., 2015; Rajwana et al., 2011) . Keeping in view the importance of the identification of alternative mango genotypes in relation to disease progression in the mango growing areas with the same legacy of taste and aroma of Pakistani mangoes, a research project was funded by Punjab Agricultural Research Board. An extensive survey was conducted for 4 consecutive years throughout the mango growing areas of Punjab and Azad Jammu and Kashmir. More than 500 diversified seedling trees were tagged and evaluated for different morphological, physicochemical, and molecular traits. At the completion of this project, nine mango genotypes were identified as potential and alternative genotypes for commercial cultivation in mango growing areas with extended harvesting season.
Origin
Each of the genotype was identified as a chance seedling from orchards of different mango producing districts (Rahim Yar Khan-RYK, Khanewal-KHW, and Multan-MLT) of Punjab-Pakistan. Nine diverse genotypes with different maturity periods including early season (RYK-426), midseason (KHW-251, , and late season were used for the present study. To study the physical and biochemical quality, fruit of each genotype were harvested at their respective physiological maturity (based on preliminary experiments) and ripened at ambient condition (25 ± 2°C and 60% ± 5% relative humidity) until reached fully ripe stage (eating soft). These identified new genotypes exhibited good morphological and organoleptic fruit quality with high pulp content and/or antioxidant. External physical fruit quality characteristics of these genotypes were determined subjectively through visual evaluation. Eating quality of fruit was determined through a panel of 10 judges using a 9 points hedonic scale, where 1 = dislike extremely and 9 = like extremely (Peryam and Pilgrim, 1957) . From pooled fruit pulp samples, extracted juice filtered through Whatman Ò No. 1 filter paper (Whatman International Ltd., Maidstone, United Kingdom) was used to determine total soluble solids (TSS), titratable acidity (TA), total sugars, and antioxidant contents. TSS of fruit juice were determined using a digital refractometer (ATAGO, RX 5000, Tokyo, Japan). TA of fruit juice was determined by titrating it against 0.1 NaOH using phenolphthalein as indicator. Total sugars were determined using method of Horwitz (1960) . Antioxidant contents were determined by using method as reported by Khan and Singh (2008) . The origin of most of the genotypes is not known; however, possibly a limited number of genotypes have arisen from Sindhri (MLT-239), Chaunsa (RYK-265), and Anwar Ratole (MLT-248) cultivars. Genomic DNA was extracted from the young tender leaves of nine mango genotypes by using modified cetyltrimethylammonium bromide method (Azmat et al., 2012) . The extracted DNA was subjected to DNA fingerprinting by using 120 simple sequence repeat/inter-simple sequence repeat (SSR/ISSR) primers as described by Azmat et al. (2016) . These new genotypes could be a useful alternative of the existing mango cultivars with a broadened genetic base.
Description
RYK-426 is an early-season maturing genotype of southern Punjab (lat. 28°34#29.73 $N, long. 70°15#50.63$E). The tree has spreading growth habit with broadly pyramidal crown shape (Table 1) . Young leaves are light green with brownish tinge, whereas mature leaves are green in color having lanceolate form and entire margin. The inflorescence is broadly pyramidal having pink color (Fig. 1) . The fruit is medium in size (320 g average weight) and having 10.6 cm and 6.9 cm average length · breadth, respectively, and an attractive narrowly elliptic shape. The fruit exhibit good eating quality with average 255 TSS:TA ratio and 1.9 mM Trolox/g FW average antioxidant contents ( Table 2 ). The stone is small, oblong covered with sparse, short and soft fibers. The DNA fingerprints of RYK-426 by using 120 SSR primers are also available for its profiling. The genotype-specific marker (MiIIHR15) has also been identified for RYK-426 (Table 3).
KHW-251 is an attractive midseason maturing genotype of southern Punjab (lat. 30°19#07.4$N, long. 71°43#37.9$E). The genotype has spreading tree growth habit with semicircular crown shape (Table 1) . Young leaves are light green, mature leaves are green in color with ovate form and entire margins. The inflorescence is pyramidal having light green color (Fig. 1) . The fruit is medium in size (362 g average weight) having 9.3 cm and 6.9 cm average length · breadth, respectively, with an attractive elliptic shape (Table 2) . Pulp color is yellow orange having excellent eating quality with pleasant flavor. The stone is medium size (38.4 g average weight) covered with medium and soft fibers. The genotypespecific marker (MIAC4a) has been identified for KHW-251 (Table 3) . Moreover, the DNA fingerprints of KHW-251 using 120 SSR primers are also available for its profiling.
MLT-239 is a midseason maturing chance seedling mango genotype of southern Punjab (lat. 30°14#55.5$N, long. 71°35#07.3$E) with a large fruit size. Tree has spreading growth habit having semicircular crown shape (Table 1). Young leaves are brick red, whereas, mature leaves green in color, lanceolate with acuminate tips and wavy margin. The inflorescence is pyramidal having light orange color. The fruit is large in size (450 g average weight) and having 13.9 and 7.4 cm average length · breadth, respectively, with attractive and narrowly elliptic shape. Pulp color is golden yellow, fibreless, good taste, pleasant flavor with high 2.1 mM Trolox/g FW average antioxidant contents (Table 2 ). The seed is medium (37.5 g average weight) with ellipsoid stone covered with a sparse, short and soft fibers. The DNA fingerprints of MLT-239 by using 120 SSR primers are now available for its profiling. The genotype-specific markers (mMiCIR010, mMiCIR018) have also been identified for MLT-239 (Table 3) .
MLT-248 is a midseason maturing genotype grown in southern Punjab (lat. 30°14#51.6$N, long. 71°35#03.5$E). Tree has spreading growth habit with semicircular crown shape (Table 1) . Young leaves are light green with brownish tinge, mature leaves are green ovate with wavy margin. The inflorescence is pyramidal having pink color (Fig. 1) . The fruit is small in size (200 g average weight) and having 7.1 and 5.1 cm average length · breadth, respectively, with attractive oblong shape (Table 2) . Pulp color is yellow orange, fibreless, excellent taste with pleasant flavor. Taste is similar to that of 'Anwar Ratole' and would appeal to consumers as it matures later than 'Anwar Ratole'. The seed is small, fibreless, and oblong in shape with 23.3 g average weight. The genotype-specific markers (MiIIHR04, mMiCIR005, mMiCIR036) have been identified for MLT-248 (Table 3) . The DNA fingerprints of MLT-248 by using 120 SSR primers are also available for its profiling.
MLT-369 is a midseason genotype with a tremendous scope of adoption by the mango growers in southern Punjab (lat. 30°14#59.1 $N, long. 71°35#16.0$E). Tree has erect growth with oblong crown shape. Young leaves are light brick red, whereas mature leaves are green in color having lanceolate form with wavy margin. The inflorescence is pyramidal having light orange color. The fruit is small in size (210 g average weight) having 9.4 and 5.0 cm average length · breadth, respectively, with narrowly elliptic shape ± represent SD. n = 5. Fig. 1 . Inflorescence, fruit, and stone characteristics of nine mango genotypes.
